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Abstract
This deliverable contains a description of the completed activities of the CIVITAS
DYN@MO measure P2.2 “Electric vehicles in municipal fleets” that was implemented in
Palma de Mallorca. This measure clearly complements the strategy developed within
measure P2.1 “Biogas and CNG in municipal fleets” (that was also implemented in
Palma), as another means of diversification of the energy sources in the public sector.
The aim of having cleaner vehicles in the city can only be achieved with the
involvement of public actors because it is a considerably long process and normally the
general public is reluctant to new (and expensive) propulsion technologies. For this
reason, acquiring, using, monitoring and evaluating electric vehicles (EVs) at the
municipal fleets is regarded as a necessary process towards an increased knowledge,
that will eventually enable better decision making in terms of new propulsion regulation,
funding, promotion and market management.
During the four years of the DYN@MO project, the use of EVs in public services of
Palma has flourished (initially there were no EVs in any municipal fleet) and grown
relatively fast, both in number of vehicles and types of use. By the end of the project
the City of Palma has already provided incentives for EVs in the tendering of some
externalized services, showing commitment and realistic changes towards this
technology. The document describes this process and provides details on the different
vehicles introduced for municipal use. It also shows the barriers and drivers
encountered as well as the recommendations that have been extracted during the
implementation.
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1. INTRODUCTION
Before starting the CIVITAS DYN@MO project, there were no electric vehicles in the
public fleets of Palma. This includes the public transport company and other publicly
owned companies. Based on the information of a regional subsidy programme, in 2010
there were 15 electric cars in Mallorca.
In 2010, a stakeholder roundtable on electric mobility was created, involving among
others the local energy provider Endesa, the communications company Telefonica and
local suppliers of electric vehicles.
At the beginning of 2011 a covenant of co-operation was signed with the largest local
energy provider Endesa. Still during 2011 (before the CIVITAS DYN@MO project) the
co-operation resulted in the following actions:


Design of a network of public charging points in the city of Palma.



Development of a joint communication protocol to inform citizens about
charging of electric vehicles.



The opening of the MOVELEC public information office to inform citizens about
electric mobility.

The initial objectives of the measure were:


The introduction of two hybrid/ electric or electric buses to connect the CIVITAS
area with the historic city centre of Palma.



The introduction of at least 9 electric cars and 10 electric scooters in the
municipal fleet, i.e. 10% of the newly procured vehicles of the municipal fleet
would be electric, as well as 20 charging points.



The establishment of new guidelines for public tenders of the municipality,
demanding that 10% of the vehicles of city departments and subcontractors
shall be electric. It is estimated that this could imply 20 electric vehicles
procured by subcontractors during the CIVITAS DYN@MO project.



Awareness-raising about electric mobility among the general public and local
fleet owners to show that electromobility is already a reality today.

After more than a decade of economic growth, the world economic crisis of 2008 hit
Spain a year later and had the biggest impacts in the public sector throughout 20122013. These circumstances led to difficulties in the public administration budgets all
over the country, and many projects were frozen in order to be able to be able to
procure at least basic services. This affected a lot of development projects, especially
those which require additional funding compared to cheaper and more reliable
solutions.
The beginning of the project coincided with these circumstances and economic barriers
arose immediately. The first CIVITAS DYN@MO action to suffer the effects was the
acquisition of two hybrid/electric buses due to the unavailability of budget in the
5
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municipal transport company (EMT). The crisis led to a significant reduction (15%) in
the amount of passengers transported by the buses of EMT, from over 43.5 million
passengers in 2011 to 37.2 million passengers in 2013. The investment costs of new
EV buses were beyond the company’s possibilities at that moment, when the forecast
was particularly dramatic, especially when there was a need to start allocating
resources to prepare a larger fleet renovation in about five years.
The municipal waste collection company EMAYA had at that time a better economic
situation than the bus operator, as well as an interest in investigating the possibilities
and performance of electric vehicles for several purposes. For this reason the
participation of EMAYA instead of EMT rapidly became a reality.
Taking into account the situation at that time and the original targets of the measure,
the first two objectives of the measure were reformulated to:


The introduction of 17 vehicles at municipal company EMAYA.



The introduction of at least 4 electric cars and 5 electric scooters in the
municipal fleet, as well as 29 charging points for municipal electric vehicles.

The final goals for this measure were set up in line with the original ones, which had
been defined before the economic constraints reached the City of Palma and an
optimistic vision of the take up of EVs was a common standard. Moreover, the
procedures for public acquisition of services and equipment changed and sometimes
became slower than expected.
The delays created by the change of panorama and the municipal budget constraints
have made it very difficult to keep up with the established targets from the beginning of
the project. However, the measure has progressed with acceleration and – besides the
initial delays at the start of the project – most of the targets have been achieved.
This document describes the development of activities as regards the implementation
of electric vehicles in the municipal fleets, the implementation of electric vehicles in the
city subcontractors’ fleets, the installation of charging infrastructure for fleet and the
municipal procedures for electric vehicle acquisition. At the end, the outcomes and
findings of this measure are summarized.
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2. IMPLEMENTATION OF ELECTRIC VEHICLES IN THE MUNICIPAL
FLEETS
2.1.

Benchmarking

At the beginning of CIVITAS DYN@MO the market for EVs was already developed,
especially in the field of small vehicles. These vehicles had already passed the
experimental phase to become a reality in many specific uses both indoor (airports,
industry…) and outdoor (sports facilities, parks…). Their functionality based on their
reduced size and zero emissions and silent performance has from the beginning been
very attractive. Even with the short range of the initial batteries, many of these vehicles
performed sufficiently well and covered the needs they were acquired for.
The car manufacturers started producing electric vehicles derived from the models of
conventional cars, using the same chassis and other elements. Normally the only
solution in order to incorporate all the EV equipment (larger and heavier due to the
batteries) was to redistribute elements within the car and reduce the trunk’s size.
After the launch of the Toyota Prius in 1997, hybrid cars and trucks experienced an
increase of manufacturers and models. Despite their higher price, the satisfactory
performance of these vehicles has proven savings in the long term, especially when
conventional fuel prices rose. That has led to an important market penetration, in 19
years over 11 million hybrid vehicles have been sold worldwide. In Palma their
presence is noticeable especially among the taxi sector.
In 2008 the Tesla Roadster was released to the market and similarly to what occurred
before with hybrid cars, other manufacturers started producing full electric cars with
equivalent performance to conventional cars. In just 8 years the cumulative sales of
battery electric cars and trucks have reached 1 million worldwide, showing a growing
evolution but still with a modest presence.
Battery electric cars are more or less as expensive as hybrid cars; they can cost more
than the double of the price of an equivalent diesel or gasoline car. For this reason the
potential customers of EVs are normally driven by the type of use for the vehicle (over
15,000 annual kilometres, regular itineraries, mainly city traffic, mainly park in
garages…) and their concern towards the environmental impact of their mobility, which
makes them willing to pay extra in order to get what they consider necessary.
Unlike hybrid cars, which can run out of batteries because they can use conventional
fuels as well, full electric vehicles rely on a network of charging points in order to
overcome battery limitations and increase their range of action. Unless these networks
are operative, the take up of EVs is hampered. In CIVITAS DYN@MO measure P2.3
“Promote the uptake of electric vehicles among general public and goods distribution
companies” the City of Palma has also addressed this issue and started building this
public network. The activities and findings of that measure are summarized in the
report on this measure available (soon) from www.civitas.eu/P2.3.
The Mobility Department started investigating the available EVs on the market in late
2012. The main models in the Spanish market were Think City, Mitshubishi i-Miev,
Citröen C-zero, Renault Fluence, Renault Zoe and Nissan Leaf. This last two vehicles,
7
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designed from the beginning as EVs (there are no previous versions with combustion
engines), have set the start of the growth of full EVs in Spain, which is dominated by
Renault and Nissan.
After having gathered and analysed the information on the different options on the
market, it became clear that the EV market evolves fast and changes are up to some
extent unpredictable. This means that models can become obsolete faster than with
conventional cars (which is a mature technology) and buyers sometimes prefer to wait.
The expected tendency was (and is today) that prices would lower and battery range
would improve, while other technical and security advances will be incorporated. At this
point decisions over EV acquisition had to be taken.

2.2.

Electric Cars in the City fleet

It wasn’t until November 2013 that the City of Palma acquired its first full electric car.
The municipal parking operator SMAP bought a Renault Zoe with battery rental in order
to be used by the staff in ordinary business trips within the company, generally inside
the city of Palma.

Figure 1: First electric vehicle in the City fleet (SMAP), Renault Zoe, November 2013

The following list resumes the characteristics of the Renault Zoe, according to the
manufacturer:


Power: 65kW



Maximum speed: 135km/h



Battery capacity: 22kWh



Battery range: 210km

In March 2014 the Mobility Department also incorporated a Renault Zoe with rental
batteries.
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Figure 2: Second electric vehicle in the City fleet (Mobility Department),
Renault Zoe, March 2014

This vehicle has also been used by the staff of the department, but in this case in a
similar format to car-sharing. The person who wants to use a vehicle can choose
among several cars (they are not allocated to persons or sections), mainly conventional
ones. The Mobility Department staff does several daily trips by car for several reasons,
such as checks on ongoing street works (signalling, repair, etc.), site checks for
planning, meetings with other city departments and external institutions and
companies, and so on.
The Renault Zoe became the most demanded vehicle of the workplace system.
Besides curiosity, quality attributes such as comfort and practicality attracted the staff
of the Mobility Department from the beginning. Moreover, the fact that there is no need
to go and fill the tank at the petrol station, is not only avoiding the procedure itself but
also the need to control the costs of the car (reimbursements, paperwork…). This is
therefore a positive factor for EVs in this type of use format (car sharing in fleets that do
not have a fuel station at the depot).
In the meantime, the company Nissan Ibérica borrowed a full electric Nissan Leaf to
the Mobility Councillor, who used it for six months. During this time he could experience
using an electric vehicle and shared the experience with his colleagues. The presence
of the car at some events also had a local impact.

9
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Figure 3: Mobility Councillor with the 6 month trial electric car, Nissan Leaf, March 2014

In November 2014 the Mobility Department acquired its second electric car, a Nissan
Leaf. For the first time, the batteries were purchased together with the vehicle. The
positive results of the Councillor’s trial certainly helped to go for this model after the two
Renault Zoe’s incorporated into the municipal fleets.

.
Figure 4: Third electric vehicle in the City fleet (Mobility Department),
Nissan Leaf, November 2014

The following list resumes the characteristics of the Nissan Leaf, according to the
manufacturer:


Power: 80kW



Maximum speed: 145km/h



Battery capacity: 24kWh



Battery range: 199km
10
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This vehicle joined the car-sharing system of the Mobility Department and together with
the Renault Zoe became the first option for the staff members.
The department’s Traffic Brigade is in charge of all horizontal and vertical signalling in
Palma’s street network. It is composed of seven people, with one coordinator and three
teams of two persons each. For their trips they have always used three vans and a light
vehicle/motorbike for the coordinator.
In September 2015 one of the existing diesel vans was replaced with a new Nissan
NV-200e, with the batteries in property. This vehicle has been used by one of the
working teams of the Traffic Brigade, and transports all necessary machinery, materials
and tools to comply with the duties of the service. The size and power are suitable and
the workers do not see any impediment for the electric vehicle to substitute the
previous vans, on the contrary, they prefer it because of the reduced noise and lower
emissions, plus nobody needs to go anymore to fill it at the petrol station. The battery
range of this vehicle has proven sufficient to cover the routes and shifts of the service,
always inside the city and normally below 100km per day.

Figure 5: First electric van in the City fleet (Traffic Brigade), Nissan e-NV200, September 2015

The following list resumes the characteristics of the Nissan Leaf, according to the
manufacturer:


Power: 80kW



Maximum speed: 123km/h



Battery capacity: 24kWh



Battery range: 163km
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In February 2016 the Infrastructures Department implemented its first EV, a Nissan
Leaf with the batteries in property. The Logistics Service, which does several trips per
day, is using this vehicle with complete satisfaction.

Figure 6: Forth electric car in the City fleet (Infrastructures Department),
Nissan Leaf, February 2016

In July 2016 another Nissan Leaf was acquired for the Mayor’s Office. This vehicle has
since then been available for the official trips of the Mayor and its office members.
There is no question on the impact that this has caused in Palma as it is the first time
the Mayor actively promotes a full electric vehicle in such a permanent and consistent
manner.

Figure 7: Fifth electric car in the City fleet (Mayors Office), Nissan Leaf, July 2016

12

D2.8 Implementation status report P2.2: Electric vehicles in municipal fleets in Palma

2.3.

Electric scooters in the City fleet

Electric motorbikes didn’t have a similarly advanced market as the one for cars and
even other vehicles (such as e-bicycles, e-trucks, e-buses...). In the case of cars, many
of the big manufacturers got involved in electric vehicle research, development,
production and sale. However, in the motorbike sector most of the leading
manufacturers haven’t yet involved in electric models, or not at least with such an effort
as in the car industry. This is the case of Yamaha, Honda, Suzuki, Kawasaki, etc.,
though there are exceptions like BMW and others, who already have commercialized
electric motorbikes. New manufacturers such as Brammo and Zero have also released
electric motorbikes on the market.
In the field of scooters, since their function is mainly for urban use, there seems to be
more market potential because battery limitations have a minor relevance. It might be
for this reason that over the past years several producers have launched scooters
fabricated with ordinary scooter pieces, both in engines and chassis. Some producers
have mainly been assembling pieces and installing batteries designed for general
purposes rather than propelling a light vehicle, leading to a spread of low quality
scooters on the market.
Users have experienced failures of different types which have spread an atmosphere of
scepticism around electric scooters. Several shops, repair shops, importers and brands
have appeared and disappeared while the Mobility Department investigated the options
of acquiring an electric scooter. An example was the manufacturer Vectrix, which
initially became a reference in the sector and shut down in 2013.
The lack of a consolidated market with reliable products has prevented the Mobility
Department from implementing electric scooters within the first two years of the project.
The team has regularly been checking the market options and available information, in
particular feedback from users. The conclusion of the analysis was always negative,
and the staff didn’t want to risk having a deception, specially an expensive one.
No scooter had been of interest until the discovery of a national produced scooter at
the end of 2015. Scutum is a Spanish producer with an independent development
project in electromobility area. In 2016 it became known at the local level when the
National Postal Company Correos acquired 100 scooters after a six months trial period
of one unit. The post company started using the e-scooters for daily urban delivery
services and the results have been very positive.

Figure 8: Electric scooters at the post service Correos, Scutum, 2016
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This rose the Department’s attention and after analysing the characteristics of the
model it was decided to visit the Scutum factory in Barcelona. The visit took place in
the beginning of 2016 and many details were shown by the manufacturer, including a
trial of the vehicles in urban streets, after which finally it was decided that one scooter
should be acquired and tested.
In May 2016 the Scutum e-scooter arrived at Palma’s Mobility Department. The vehicle
has been used by the coordinator of the Traffic Brigade, who drives between 30 and 70
kilometres per day. That has led to over 3,400km in the first five months in service. The
battery range of 100km is more than enough for the daily routines of the coordinator,
who is very satisfied with the scooter’s performance. The only problem detected so far
is the need to park the scooter in the shade (especially during summer) to prevent
battery losses.

Figure 9: First electric scooter of the City fleet (Traffic Brigade), Scutum, May 2016

The following list resumes the characteristics of the Scutum scooter, according to the
manufacturer:


Power: 4kW



Maximum speed: 80km/h



Battery capacity: 6kWh



Battery range: 100km



Maximum authorized load: 175kg



Regenerative break, engine break and reverse gear



Charger integrated in the scooter (600W schuko)
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2.4.

Other vehicles in the City fleet

Palma’s municipal company for water management, street cleaning and waste
collection EMAYA provides these services in solitaire for the whole municipality. It is a
separated company, but it’s owned by the City Council. The company uses over 550
vehicles of many types and weights in order to cover the multiple tasks mainly at the
operative level.
CIVITAS DYN@MO represented both an opportunity and a challenge for EMAYA. The
strategy that has been planned and initiated during the EU funded project lifetime
(2012-2016) is pushing the company to a new era.
The strategy has these four main objectives:


To provide the necessary equipment for charging electric vehicles and filling
CNG vehicles.



To shift all light vehicles from diesel to electric/gas.



To gradually shift heavy vehicles from diesel to gas.



To develop a production system that transforms wastewater mud at water
treatment plants into biogas, in order to supply the gas powered vehicles.

Reaching these targets requires a slow process, from the initial trials and infrastructure
development, to the expansion in multiple stages. During CIVITAS DYN@MO the
municipal company has investigated the market of alternative powered vehicles for
waste collection, a task that is somehow complicated with little amount of literature.
The absence of this type of electric vehicles on the market, where normally producers
manufacture tailor made solutions instead of standardized models, creates differences
between the electric alternatives and the conventional waste collection vehicles. They
are particularly noticeable in terms of price, reliability and rapidity to implement.
But on top of that, several tendering procedures have ended up being cancelled for
several reasons:


lack of vehicles that fulfilled the requirements or specifications of the tender,



inability of the bidders to offer prices below the defined threshold of the tender.

However, the strategy has clear objectives and EMAYA has moved from the initial
planning to the trial phase (by acquiring and operating new electric and GNC vehicles)
while continuing to develop plans for the mid-term scenario.
Since EMAYA is the measure leader of CIVITAS DYN@MO measure P2.1 Biogas and
CNG in municipal fleets and the details on the company’s strategy for CNG and biogas
are explained in the measure P2.1 documentation, in this document there is only
information on the electric vehicle field.
The first electric vehicle implementation in EMAYA took place in January 2015, when
two Renault Twizy Cargo where acquired. They are the first Twizy’s in the City fleet,
cars that have capacity for only one person (the driver). These small and practical
vehicles were bought on purpose for the Membership Department, which carries out
15
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many visits around the city each day. Their performance has been excellent after
almost two years of use, and the staff is very much in favour of them for the little noise
and little space.

Figure 10: First electric cars in the municipal service company EMAYA,
2 Renault Twizy Cargo, January 2015

The following list resumes the characteristics of the Renault Twizy, according to the
manufacturer:


Power: 8kW



Maximum speed: 80km/h



Battery capacity: 6.1kWh



Battery range: 100km



Lithium batteries



Charger integrated in the vehicle (schuko)

Right after the arrival of these two vehicles, EMAYA began the process of acquiring a
hybrid truck with an electric box. The manufacturer Mitsubishi and PB Envirenement
provided details about the vehicle, and it had several advantages especially concerning
fuelling costs. Even though it was not a light vehicle, the company decided to buy it and
try how it performs in the urban environment of Palma. The idea was to quantify the
real savings in consumption of the hybrid engine. The truck has been used for street
waste collection and transport, and sometimes it has operated in the old town as well.
The truck adapts to many types of street. The recharging system of the electric engine
works well with the urban itineraries and their traffic conditions (generally slow, many
intersections, etc.). On top of that, the reduced noise plays a significant role particularly
during evening and night rounds.
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Figure 11: First electric heavy truck in the municipal service company EMAYA,
Mitsubishi –Pb Envirenement , May 2015

The following list resumes the characteristics of this truck, according to the
manufacturer:


Power: 110kW



Load capacity: 7.5t / 8m3



Price: 110,530€

The following electric vehicle implementation took place in January 2016. Three light
RIVERSA MEGA-EWORKER trucks for waste collection fully powered with batteries
were incorporated in EMAYA’s fleet. The goal was to replace diesel vehicles operating
in the old town, where streets are very narrow and it is only possible to operate with
smaller vehicles. Residents and visitors are particularly sensible to noise and pollutants
due to the special acoustic and ventilation conditions. For these reasons, the new
RIVERSA trucks were selected and since the beginning they have adapted very well to
the environment.
The trucks are basically used for emptying waste from containers and litter bins in the
old town. Their smooth and silent performance is often noticed by pedestrians,
including among the thousands of daily visitors (from cruise ships and local hotels) that
walk around the cathedral, on top of the old walls, or in other pedestrian central areas.
The staff is very pleased with the characteristics of the vehicles both in terms of
comfort and operation.
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Figure 12: Three new electric light trucks at the municipal service company EMAYA,
RIVERSA MEGA-EWORKER, January 2016

The following list resumes the characteristics of these trucks, according to the
manufacturer:


Power: 10kW



Maximum speed: 40km/h



Battery capacity: 17.3kWh



Battery range: 110km



Lead batteries



Charger integrated in the vehicle (1500W / 8A, 8 hours for full recharge)



Load capacity: 3.5t / 2.2m3



Regenerative engine break



Can drive 15% slopes uphill with maximum load



Price: 85,248.60€
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Figure 13: New electric light trucks operating at the old town, EMAYA, 2016

2.5.

Performance of the electric vehicles in the city fleet

The following table summarizes the main performance indicators of the seven electric
cars implemented by the City of Palma during CIVITAS DYN@MO.

Vehicle

Average
consumption

Total cumulative
driven distance (in
November 2016)

Scutum Scooter

6.7 kwh/100km

3,424km

684km

Renault ZOE

15kwh/100km

13,996km

437km

Nissan Leaf

16kwh/100km

7,963km

332km

24.5kwh/100km

10,115km

722km

Nissan e-NV200

Average
monthly
use

Figure 14: Table comparing the main performance indicators of EV cars in Palma’s fleet,
November 2016

The next table shows the average use of the “car-sharing” scheme at the Mobility
Department. As numbers show, staff has predilection for the Renault Zoe, and the
Nissan Leaf is the third vehicle in use.
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MODEL

DATE OF ACQUISITION

ENGINE

PLATE

KM

AVERAGE MONTHLY KM

RENAULT CLIO

FEBRER -2006

INTERNAL COMBUSTION

3806 DVX

32.846

248,83

RENAULT CLIO

FEBRER -2006

INTERNAL COMBUSTION

7227 DVX

53.148

402,64

FORD FOCUS

MARÇ-2002

INTERNAL COMBUSTION

0162 BTJ

61.441

341,34

FORD FOCUS

MARÇ-2002

INTERNAL COMBUSTION

0130 BTJ

55.559

308,66

RENAULT ZOE

MAIG-2014

ELECTRIC

5172 HWG

13.996

451,48

NISSAN LEAF

NOVEMBRE 2014

ELECTRIC

9804 JBJ

7.963

346,22

Figure 15: Table comparing the use of the different vehicles at the Mobility Department,
May 2016

The three electric light trucks implemented by EMAYA started operating at the end of
January 2016 and their energy consumption initially was higher than predicted. The
fact that drivers were not used to them and no clear instructions were set, probably led
to these situation. However, after three months the average consumption went below
10kWh/100km and stabilized since then. The next table summarizes this process, with
data from March to May 2016.

Figure 16: Table comparing the main performance indicators of electric light trucks
in EMAYA’s fleet, March-May 2016
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To sum up, the results of EVs are generally quite favourable as for the moment all the
vehicles have performed according to the manufacturers’ specifications (reliability has
been achieved) and no significant repairs have been necessary. For this reason, the
operative costs are reduced to the minimum, derived from battery charging and battery
leasing. In particular, EMAYA’s photovoltaic systems produce economic savings in EV
operation of 90% compared to the equivalent diesel vehicles in operation, coupled with
the savings in emissions due to use of renewable sources for charging the vehicles.
Maintenance of EVs however still is a problem due to the lack of specialized repair
garages (professionals) on the general market. In Mallorca there are almost none,
meaning that in case of a breakdown the electric vehicles must be taken directly to the
official garages, which normally is rather expensive. However, as mentioned earlier, the
maintenance has been cheap so far based on the quality of their performance. In the
three years since the first EV was implemented at the Mobility Department, the only
maintenance cost was 35€ of one technical check of one of the vehicles.
The vehicle output is satisfactory and does not seem to get worse over time, which is
true for all the EV models already implemented. The battery performance is very stable
in all vehicles, regardless if it is a rental or an owned battery, except for the e-scooter,
which is affected by heat and/or sun radiation. This problem has been reported to the
manufacturer and following recommendations (and common sense) the e-scooter is
always parked in the shade or inside a garage. Since then, there are no problems.
When the two Renault Zoes were acquired in 2013-2014 the only available option was
to rent the batteries. With a limit of 7,500km per year, the annual cost of the battery
rental including taxes reached about 952€. This approximately represented 5% of the
acquisition cost of the vehicle.
Comparing this result with an example on today’s (2016) market, the following
comparison can be established:


Renault Zoe Entry with batteries included (8 years or 150,000km guaranteed):
29,625€.



Renault Zoe Entry with battery rental: 22,125€ + annual rental cost of about
1,000€.

In eight years the total cost of the second option would be around 1,000€ higher, a bit
less than the interest of financing the excess in investment of the first option. So
apparently both options are similar, economically speaking. For the City it is clear that
the first option is much more attractive as it is simpler and faster to process and
supervise.
The daily energetic cycle of the electric vehicles suits perfectly the needs of municipal
employees because the charging of the batteries occurs off-working hours at the depot/
garage and normally there is no need to recharge during working hours. This
maximizes the productivity of the staff, as fuel station visits are avoided. The savings in
time compared to the use of conventional vehicles have become noticeable among the
different users and departments, bringing a substantial gain for the administration when
regarded from a long term perspective (also considering the expansion of EVs in the
City fleet).
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The savings in emissions might not be perceived at the city level, though at least these
vehicles are continuously operated within the city and therefore they are seen every
day by hundreds of people. There are many citizens who raise their interest when they
notice how silent the vehicles are, or if they realize there are no exhaust fumes coming
out of the vehicle. All the electric vehicles have been marked with CIVITAS DYN@MO
stickers in order to spread the whole project messages and create a branding effect
with other vehicles and measures implemented in Palma.
After three years since the first electric vehicle was implemented in Palma’s municipal
public fleet all signs are still positive and all drivers can’t be more pleased with the
opportunity to use electric vehicles. The positive effects of the EVs on the urban
environmental quality have been demonstrated and promoted, and together with other
mobility measures they are a part of the global strategies to advance into a more
sustainable and liveable city. For these reasons it is foreseen that the City of Palma will
to continue acquiring e-vehicles in the next years.
The durability and performance of the batteries will be the most determining factor in
the final cost-benefit result for each EV in operation. The implementation of further EVs
depends on the evolution of these components, both at the local level (implementation
evaluation) as well as international level. In the meantime, the possibility to evaluate
and learn from the acquired electric vehicles has brought the City of Palma to an
advanced position in the field of EV implementation in the municipal fleet, which
certainly will provide a solid background to build upon in the future.
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3. IMPLEMENTATION OF ELECTRIC VEHICLES IN CITY
SUBCONTRACTORS’ FLEETS
The City of Palma has many contracts with private companies in order to procure many
services that the city requires. These are always tendered following the public sector
current regulations and established procedures in order to guarantee concurrency. The
City started introducing environmental criteria in new tenders in 2015, in order to value
the efforts of the private sector in achieving sustainability targets, or in other words, to
promote the incorporation of environmentally friendly solutions among the private
sector. The extra points for the most environmental offer could decide the outcome of
the tender, therefore the incentives to implement EVs have been taken seriously into
account by the companies that bid.
Providing incentives in city tendering of service seems to be an effective way to induce
a rapid growth of new feasible technologies in the local market. The interests of the
bidders are at stake and resources are allocated into studies to determine the
possibilities of the new technology, especially in economic terms. Moreover, normally
bidders are in the position of taking some risks when they engage in a tender which in
this case helps providing the decisive incentive for a new and expensive technology.
Before these incentives were set up, some city subcontractors had already
implemented electric vehicles in Palma. In fact, the first electric vehicles working for the
city of Palma were implemented before the project by one of its subcontractors.
However, since 2015 there has been a remarkable increase in the amount of electric
vehicles operating city services via subcontractors. The environmental criteria are
certainly moving things forward at the local level and thanks to this policy instrument
the take up of EVs working for the city is already a reality in Palma.
The subcontractor for park maintenance of the western districts of Palma was the first
company to implement electric vehicles for municipal services in the city. The Parks
and Gardens Department was the supervisor of this contract and has provided the
information on these vehicles. A total of six electric Piaggio 96V Tiper XL trucks were
acquired and put into operation in May 2011.

Figure 17: Six electric trucks used by the park maintenance subcontractor, May 2011
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These 15HP vehicles can only reach 55km/h, they have a limited power that adapts
well to the type of service they were acquired for. They do not drive long distances and
are mainly used to transport tools and construction material from the depot to the
different defined areas of maintenance. They are usually parked for some time while
operators perform their tasks. The reduced noise and zero emissions were regarded by
the residents as positive and helped improving the quality of the urban space.
The positive perception from the community towards the first EVs branded as City of
Palma triggered the political interest and together with the favourable national and
European contexts led to the inclusion of electric vehicle measures in Palma during the
preparation of CIVITAS DYN@MO.
After the start of the project in December 2012, two electric light vehicles were
incorporated by the city subcontractor for plague control, supervised by the Health
Department. These two vehicles started operating in June 2013 and they have been
very appreciated by the staff because they allow them to rapidly move around the city
areas they cover (short distances, sometimes through narrow streets or paths) and
there is no need to go to filling stations during the working shift. These vehicles have
optimal parking characteristics because of their reduced size. They also have space for
two passengers and a cubic trunk that enables the transport of equipment and
chemical products. All these characteristics have been perfectly suitable with the needs
of the plague control teams. In particular, the two vehicles have been used by the tiger
mosquito plague control, helping to reduce the particularly dramatic plague that hits the
island since a couple of years ago.

Figure 18: Electric light vehicles used by the plague control subcontractor, June 2013

In August 2014 the city subcontractor for maintenance of traffic lights acquired one
electric Renault Kangoo van. The vehicle substitutes a diesel van and is an initial
electromobility trial for the company ROIG SA, with a large fleet and several public
contracts.
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Figure 19: Electric van used by the traffic light maintenance subcontractor,
August 2014

After the satisfactory results obtained with the electric van during the traffic lights
maintenance operations, a year later the same company took a giant step and acquired
twelve additional Renault Kangoo vans. These e-vans have been used for municipal
buildings and schools maintenance. The e-vans were incorporated between May and
November 2015. Their performance is as satisfactory as the previously acquired
Renault Kangoo.

Figure 20: 12 electric vans used by the municipal buildings and schools maintenance
subcontractor, November 2015
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Figure 21: 13 electric vans and 4 electric cars used by ROIG SA used in different city
service contracts, January 2016

After the inclusion of environmental criteria in the tendering procedure of the street light
maintenance contract, the awarded subcontractor included ten new electric vehicles in
the proposal. This accounts for the majority of the fleet used for the service. This
renewed fleet entered operation in May 2016 and consists of the following vehicles:


3 Nissan Leaf electric cars



2 Nissan NV200e electric vans



5 Renault Kangoo electric vans



4 conventional diesel trucks with electric crane

Figure 22: 10 electric vehicles and 4 diesel trucks with electric crane employed by the
street lights maintenance subcontractor, May 2016
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4. ELECTRIC VEHICLES IN THE TAXI SECTOR
Over the past decade Palma’s taxi sector has experienced an increase in the
percentage of hybrid cars. Reliability and reduced consumption in urban traffic
conditions are crucial aspects for taxi drivers, who normally run over a hundred
kilometres within the city boundaries during a single day.
The success of hybrid vehicles in the taxi sector contrasts with the total absence of full
electric vehicles. However, in the case of the taxi sector several barriers for the take up
of EVs have been identified:


Limitations imposed by battery range would oblige taxi drivers to stop for
charging every 200km approximately, with the consequent loss of productivity.
Conventional and hybrid vehicles do not have this problem as their fuelling
operations are much faster at the moment.



The long shifts of the vehicles, which sometimes are shared between two or
three drivers and literally do not stop during the peak summer season, are
incompatible with long breaks for battery charging. These breaks would reduce
the productive time during the authorized working schedules.



The developing network of recharging stations for fast charging in Palma is not
prepared to satisfy a high demand yet.



The costs for fast recharging on the existing stations are not cheap.

The City of Palma analysed and exposed the idea to set up a package of incentives for
those taxi drivers implementing electric vehicles. The most controversial incentive was
to grant full electric taxis with priority at airport taxi cues, avoiding waiting times and
maximizing productivity. Other tax related incentives were also proposed.
However the whole taxi sector opposed the initiative from the beginning. The
aforementioned barriers led to a united opposition among taxi drivers, which included
several demonstration and court appeals. The City Council has for the moment
abandoned the idea of such an incentive scheme after causing such a dramatic and
undesired effect.
Palma Mobility Department’s staff is well aware about successfully implemented
electric vehicles in taxi fleets in other cities. This is the case of Barcelona, where the
city has installed around 20 fast charging points with free charge for taxis. Thanks to
these points taxi drivers can charge their vehicles during 20-30 minutes breaks (lunch),
getting additional energy to run 100km more. The consequence of this measure is the
take up of EVs among the taxi sector in Barcelona, with 21 electric taxis in the city (with
a total of around 10,500 licenses). Though the percentage is still quite small, at least
the initiative brings the first results of electric taxi operation which are a good example
for other taxi drivers. A broader expansion of the EVs among taxi drivers in Barcelona
is now likely to occur thanks to the municipal support.
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Figure 23: Electric taxi in Barcelona, March 2016

The idea of Palma’s Mobility Department is to go in the same direction as Barcelona.
For this reason, the priority now is to substantially increase the amount of fast charging
points both at city and island level. Since the airport is located in the municipality of
Palma, most of the airport taxis are from Palma. For this reason, many local taxi drivers
regularly drive to other municipalities on the island, with destinations that can be up to
100km one way. With the current battery range, these trips would probably require one
recharging operation, therefore the availability of sufficient charging infrastructure is a
basic requirement.
The future of electric vehicles in the taxi sector is still depending on the extension of the
recharging network in Mallorca (both at city and island levels). The industry’s
developments and models will certainly affect the future of electric taxis, especially with
respect to the battery range and lifespan.
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5. INSTALLATION OF CHARGING INFRASTRUCTURE FOR FLEETS
Charging infrastructure in Palma is well described in the report on measure P2.3
“Promote the uptake of electric vehicles among general public and goods distribution
companies” (available (soon) from the CIVITAS website) as the majority of the installed
charging stations at the Municipality are open to the public.
In order to implement electric vehicles in municipal fleets, a previous installation of
charging infrastructure was required. For this reason, at the end of 2013 SMAP, the
municipal parking company, installed three charging points in underground parking
facilities and the Mobility Department installed two: one intelligent charging point at its
premises (used only by the Department’s fleet) and another one on street (public).

Figure 24: EV charging point at the Mobility Department premises, 2014

In July 2015 EMAYA installed three charging points at the company depot to satisfy the
needs of the existing fleet. Between July 2015 and February 2016 EMAYA installed 12
intelligent additional charging points at the depot, with six of them reserved exclusively
for EMAYA’s fleet and the remaining six both for fleet and general public. These 12
points are located in six poles with two chargers each. This installation was connected
to the photovoltaic installation at the depot roof, making the energy used for charging
the batteries of EVs fully renewable. These are the chargers’ characteristics:


6 units in mode 1.2 (16A-230V) 3.6kW conventional charge



3 units in mode 3 (32A-230V) 7.3kW semi-rapid charge



3 units in mode 3 (trifasic 32A-400V) 22.2kW rapid charge
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Figure 25: Photovoltaic installation connected to EV charging station at EMAYA depot,
January 2016

Ultimately, EMAYA installed five wall charging points in February 2016. The municipal
company has now 20 charging points at its premises, 14 for municipal vehicles and six
open to the public.
The 25 aforementioned charging points (with 15 points reserved for municipal vehicles)
have operated satisfactory and provided enough charging capacity to cover the 13
municipal EV needs plus additional external EVs using the public chargers. SMAP has
been able to recharge its own vehicle using charging points installed at their own car
parks. The Mobility and Infrastructures Departments have used charging infrastructure
at EMAYA and SMAP to cover their needs of electricity charging, when it wasn’t
enough with the only charger installed at their premises or the ones located on street.
City subcontractors have installed their own charging infrastructure at the depots. The
private sector in Palma on average has one charger for every second vehicle, so for
the moment it seems that one recharge every second day is sufficient to operate the
services as planned.
The main lesson learned concerning the installation of charging infrastructure is the
need to allocate extra time for deviations on the process, and avoid the problem of
having first the vehicle and the charging point only thereafter. Delays in installation
have occurred, leading to temporary constraints in terms of charging capacity.
Moreover, the experience with photovoltaic panels provides an excellent result in terms
of cost-benefit, company marketing and reduction of emissions.
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6. MUNICIPAL PROCEDURES FOR ELECTRIC VEHICLE ACQUISITION
The City of Palma has used different procedures in order to acquire electric vehicles,
depending on their cost and the subsidy possibilities. The existent local regulatory
framework determines the procedures for acquisition of vehicles and other equipment,
covering all possible cases.
When the vehicle’s price is below 18,000€ (excluding taxes) a minor contract is issued.
In this case the city staff can submit the budget application via internet (City Council
internal domain) which is a very rapid process. Later the offers can be evaluated and
the most favourable is proposed to become the contracted provider. This procedure
has been used in the acquisition of the Renault Zoe and the electric scooter Scutum.
When prices excluding taxes are over 18,000€ a provision contract is elaborated. This
requires a more complex procedure and it has to be carried out entirely by the Contract
Department. The original application can be submitted from any other Department of
the City Council via internet, but in this case the Contract Departments proceeds with
the paperwork and the evaluation of proposals. This method has been applied when
purchasing the Nissan Leafs and Nissan eNV-200.
A third method was used in order to acquire the Nissan Leaf for the Mayor’s Office.
Exceptionally it was possible to buy the vehicle through an application known as
CONECTA-Centralización, developed by the Ministry of Taxes and Public
Administrations of the National Government. The application has been built under the
framework agreement for automobiles of the General Direction of Rationalization and
Centralization of Contracting. This is a special method which aims at simplifying the
purchase of vehicles of public entities in Spain. The portal offers a range of electric
vehicles, with prices and specifications, and the cities only need to justify why they
choose a specific model. There is no need to elaborate provision contracts or to ask for
offers from different vehicle distributors, as these steps have been skipped and
integrated within the system.
In the first two procedures the City has been able to use the subsidies provided by the
National Government for electric vehicle acquisition (MOVELE Plan). This plan is
annually updated by the Industry Ministry. The granted subsidies are between 5,500€
and 8,000€ per electric vehicle, depending on the total cost of the vehicle. However,
the monetary resources are limited and normally the subsidies are extinguished before
the end of each year (which is a good sign in terms of electric vehicle implementation
at the national level).
The third procedure is very fast and easy, but does not make it possible to obtain the
subsidies. For this reason, as long as subsidies are still available, the most probable is
to continue acquiring EVs through the conventional (locally driven) procedures.
The evolution of the subsidy schemes is moving towards better incentives for good
delivery vehicles rather than conventional passenger cars. Freight vehicles are often
driving considerably more than passenger cars (and polluting even more), and for this
reason the subsidies can reach up to 8,000€ per vehicle.
The MOVELE and MOVEA Plans (2016) were created for private users, company
fleets and public administrations. The market has certainly adapted to this incentive
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schemes and nowadays EV purchases increase when subsidies come into play, while
purchases decrease when additional funding is no longer available. There are many
who prefer to wait until next year’s subsidy plan rather than acquiring without the extra
funding.
When acquiring an electric vehicle there are normally two options: purchase of vehicle
and batteries, or purchase the vehicle and rent the batteries.
In the City of Palma the first EV was implemented using the battery rental option. It
turned out that the vehicle acquisition was much simpler than the processing of the
battery rental mainly because the last one required a contract for several years. In this
occasion the contract was signed with the official Renault electric vehicle rental
company, due to their technical capabilities (it was the only reliable option). The cost of
the battery rental contract depends on the mileage forecast of the vehicle and it varies
annually.
Battery rental was initially selected to avoid complications in battery maintenance and
to guarantee its reposition in case of serious problems; it was expected to be the best
option. However, after going through the complicated administrative procedures that
the rental implies, the City Council has since then chosen to also acquire the batteries
together with the vehicles.
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7. CONCLUSIONS
The measure “Electric vehicles in municipal fleets” was set up in order to promote the
uptake of EVs in the municipal fleets. Considering that before CIVITAS DYN@MO
there were no electric vehicles in the public fleets of Palma, the measure was up to
some extent a local challenge. The inexperience in such technologies together with
their high cost of acquisition have somehow affected the initial goals in terms of
numbers (initially around 20 EV owned by public local entities + 20 EV for city
subcontractors) and especially types of vehicles. The measure objectives have been
reformulated a couple of times in order to be in line with the actual findings and
opportunities, and even with the delays, the overall result is positive as today Palma
has 44 electric vehicles in its municipal fleets: six owned by the City, seven in local
public companies, and 31 in the fleets of some city service subcontractors (street lights,
park maintenance…). Charging infrastructure goals have also been achieved with more
than 20 points used by these vehicles. It is also relevant that the mayor’s office
acquired one EV for its official trips, which has a great impact.
The following table and graphs summarise how may electric vehicles have been
implemented in Palma’s municipal services fleets (both public and private):

Year
2011
2012
2013
2014
2015
2016
TOTAL

City Council

1
2
1
3
7

Municipal
Public
Companies

3
3
6

City
subcontractors
6
2
1
12
10
31

TOTAL
6
0
3
3
16
16
44

Cummulative
6
6
9
12
28
44

Figure 26: Table showing the EVs implemented in municipal services fleets in Palma,
November 2016

A city subcontractor (ROIG SA) owns four additional electric cars that have not been
included on these figures. However, the company’s staff is using them instead of
conventional cars in many city service related activities (trips to meetings,
supervision…), but haven’t been counted as they are not operating for municipal
services on a 100% basis.
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Figure 27: Acquisition of EVs in municipal services fleets in Palma,
November 2016

Year
2011
2012
2013
2014
2015
2016

City Council
0
0
1
3
4
7

Municipal
Public
Companies
0
0
0
0
3
6

City
subcontractors
6
6
8
9
21
31

TOTAL
6
6
9
12
28
44

Figure 28: Table showing the cumulative EVs existing in municipal services fleets in
Palma, November 2016
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Figure 29: Cumulative amount of EVs in municipal services fleets in Palma,
November 2016

From zero EVs in 2010, Palma municipal fleets have reached 44 EV in 2016. The
graphs clearly show the remarkable increase of the cumulative amount of EV, which
has reached 16 new EVs per year during 2015 and 2016. If this tendency would
continue over the next decade the EV fleet would reach 100 units in 2020 and 200
units in 2026. Considering the multiple factors in place, it is very difficult to predict if this
tendency will continue.
Positive factors:


The technological advances at the manufacturing sector might lead to better
performance, consolidation of reliability and reduction of prices.



Increase of charging stations in Palma and all over Mallorca (already existing
development strategies with allocated funds).



The worldwide growth of the EV sector pushes the producers to keep on
developing improved solutions and helps creating scale economies.



Pro electromobility feeling in society and among the current local governments.

Negative factors:


The difficulties to secure the availability of own City funding and national or
European subsidies for EV acquisition.



The lack of sufficient experience with this technology makes accurate long term
planning difficult, in particular regarding the cost-benefit analysis throughout the
lifespan of the vehicles.



The relatively cheap conventionally-fuelled vehicles reduce the economic
benefits for the final user/owner of the EV.
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Taking into account the noticeable increase of acquisition costs, it must be reminded
that the funding support from public institutions has been fundamental until now. The
acquisition costs for new EVs will probably continue being relatively affordable as long
as there are subsidies from regional, national or European institutions. The main risk
for the progressive scale-up is therefore the availability of such funding schemes and
opportunities, which at the moment seems more or less guaranteed up to some extent
until 2020. However, the technical performance of the EVs and the lifespan of the
batteries, as well as the evolution of the costs on the market, will also determine the
speed and extent of the EV penetration in municipal fleets.
At the moment, the two main service subcontractors in number of vehicles have
already implemented many electric vehicles (vans and cars). For this reason, it is likely
that the increase of EVs within the subcontractors’ fleets will not be as significant as in
the period 2015-2016. The question is whether new departments of the City will also
start implementing EVs and whether there will be enough funding for implementing EVs
when conventional vehicles must be renewed.
The EV implementation in municipal fleets in Palma will most likely only occur within
light duty vehicles, motorbikes/scooters, passenger cars and vans. They have proven
to be efficient in Palma’s municipal service fleets probably because the great majority
of the trips have been carried out within the urban areas. The battery range that the
existing vehicles have are totally sufficient for everyday operation, and the charging
infrastructure in place allows the use of the 13 publicly owned vehicles without any
problems.
These municipal vehicles do not cause any gas emissions while they operate as well
as almost no noise. That has gathered people’s attention and it is very clear that these
vehicles have become like a window display for the residents. The continuous
presence of EVs in Palma’s streets is delivering a message of reliability to those who
start considering acquiring one. Moreover, they are the best way to highlight the
environmental benefits that can be achieved if conventional fuels are substituted.
All and all, political support at the City level has been fundamental in order to
implement electric propulsion in the municipal fleet. Many staff members of the city
would not have been able to carry out their electromobility initiatives without political
support, especially when the budgets are somehow higher than expected by the
Financial Departments.
EVs in municipal fleets in Palma are foreseen to grow in number and percentage in the
next decade. There is a favourable atmosphere both within the City Council as well as
within the Regional Government, with several ongoing projects that invest both in
promotion and acquisition of technology to support the up-scaling of EVs. The city is
giving incentives for EVs in tendering procedures, but some subcontractors are already
going beyond the threshold of the incentives because the electrification of their fleets is
profitable.
The recently launched participative process in the city for the 2017 budget has already
reserved a budget item for EVs; moreover, there is a local plan for increasing the EV
fleet in 2017 consisting in a centralization of all the EV purchases for the different City
Council departments.
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One of the key results of the measure is the complete satisfaction of electric vehicle
users, which manifest to enjoy driving them. Besides the generalized opinion on their
beneficial attributes in terms of consumption, emissions, noise and comfort, there is
also a generalized fear to get stuck somewhere because the batteries are empty. This
fear is disappearing gradually because the EVs perform well and no unexpected
situations occurred, and also because the presence of charging infrastructure in
Palma’s streets increases every year and keeps on increasing the reliability of EVs.
The experience of Palma is being transferred along the island, thanks to dedicated
events. In May 2016 an EV promotion event took place in Palma and many
representatives from Mallorca’s municipalities attended and showed their interest in
incorporating EVs for municipal services. The incentives in public tendering procedures
and the specific vehicles were the main aspects of interest. The low impact of EVs
gives a positive image, which is particularly interesting in tourist areas and historical
centres with narrow streets.
Before acquiring an electric vehicle it is advised to have a good picture (elaborate a
study if needed) on the desired use of the vehicle in terms of daily (and annual) use,
type of routes, maximum autonomy required, etc. The location and time available for
vehicle charging should already be taken into account at this stage, paying special
attention to those vehicles which are used in multiple shifts during the day. Besides, the
charging infrastructure must be appropriate (compatible) and if possible intelligent, in
order to obtain more data and to allow charging management (for example charging in
off-peak electricity hours, parallel charging…).
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